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COMPLETE SPECIFICATION 
Process of and Tool for Expanding Tube End* 
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Eabcocx ft Wmcox Looted, a 
Doamany, of Babcock House, Farring- 
dim Stmt, London E.C4, do hereby declare 
the nrventian, (Camrmmicated by Dbutschb 
Babcocx & Wilcox: Damffkbsselweeke 
A/G, a German Company, of Oberiwnflrai, 
RMnehnd, Geamany), far whidi to pray that 
a patent may be granted <p as, and me method 
by which it fa to be performed fc> be partkcr 
briy desor&ed it sod by the fofiwring state-, 
ment:-^ 

The present invention xriatee to a -process 
of arid tool for expanding tube aids, applic- 
able far example to the attachment of water 
tubes to the steam and water dram of a water 
tribe boiler. 

It is Gammon practice to secure the ends 
of water tubes tP a boiler drum bjr fitting 
each tribe end within a tribe hole in the drum 
and then expanding plastically the tube end 
withkx the tube bole, so jjhat it remains firmly 
in contact with the wa& of the hofe to provide 
a flnid-tight Joint. In order to improve the 
resistance to the qendeacy of the tube^ when 
the boSer is b use, to tnut out of the drum, 
•the part of the tube projecting into the dram 
is often belled out* 

Several different methods of obtaining the 
dtsired expansion have been used. According 
to one m ethod^ .a t ool fa used whidh njctedes 
a conical m a ndr el about which are spaced 
three corresponding tapered roBer*, the tool 
being inserted in the tube end to be expanded 
with the axis of tjbe mandrel awqtial with fat 
tube end and the mandrel being fed into the 
tube rndependerxtiy of the rollers so that the 
roQers are displaced ontwanfiy into contact 
with the Inner surface of the tube. The man- 
drel is then continuously rotated and the rol- 
lers are forced outwardly to expand the tube 
end and at the same time sou progre ssi vely 
sound and into tfe tube. It has been found 
that with this method ctf expanding there is a 



tendency for each point of the tube w&O, after 
each passage of a rofier has caused an expan- 
sion, to spring bed: dastjcsSy and thereby 
ls jfjqpe the ^irtftct pressure bc^- 



tween the tube wall and the wafl of the tube 
hole. Furthermore^ the structure of the tube 
metal is afBecfed, the metal becoming hardened 
by th^ a lternatin g fcyfr 

According to a second rather sknOar 
method, the tube is expanded by a tool having 
a tapered; mandrel and xofiem b which the 
mandrel and the rollers rotate and move out- 
wascfly towards the aid of the tube during- 
the expanding operation 

According to a third method, a mandrel 
with a working surface having a 
ah^nly greater than tfie inside dimeter of the 
tube is driven into the tube end, so expanding, 
the tube as it moves into it This moood has 
certain practical difficulties when applk&tix 
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— „ tubes, winch tend to buaayantl. 

the removal of the mandrd from jthe. SSe! 65 
flfter t he expsnding operation often gfoesjpsucS 
ttonMci ;/"._\ 
An object of the present in vent^^^ 
provision of an improved tngtftfyj : flf ^ffi'frffll" 
for expanding tube ends. ""7 70 

The invention: fr^^frt the ptoceas fox the, 
securing of a tube end within a tube iSStft 
a tube plate, which comprises exramdmg a 
part of die tube into fluid-tight axitacrfcfch 
the waB of the tube hole by the forcSIe 75 

puMing-OUt Of a Cube mmm^kya 
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through the said part of the tube end and 
simultane ously as a consequence of tfie puffing- 
out effecting belling of the mouth of the free 
end of the tube into contact with the face 
<f thetnbepkte. 

Hie invention also includes a tube end ex- 
panding tool suhaMe for the f*pn^^g of a 
mhe end within a tube hole in a tube plate 
in which withdrawal mems are provided for 
the forcftie puftfrtgotrt from insure the tribe 
end of tube expanding means adapted during 
withdrawal to expand the part of the tube 
within the tube hole, and the withdrawal 
means are au* i>ffl* l during withd r awal to 
operate belling means whkh efiect bdhng of 
the free the tribe; 

The invention will now be rf^ ^ frfdj by 
way of example,' with lefei e n ce to tne aocomp* 
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ponying pardy drflg ranwri flttr* drawi n gs^ hi 
which: — 

Figure 1 is a srctimral side elevation of die 
forward cod only of a tool for «pnnd?ng and 
5 befiing tube ends arranged to operate en a 
tone end that extends through a tube pjatc; 
and 

figure 2 It a view samfar to Figure 1 bat 
with the working parts in a different operat- 
10 ing position. 

In the drawings, a tube 1 extends through 
ft tube hole 2 in a tribe plate 3- with lis inne r 
end 4 projecting beyond 'the inner face 5 of 
die tube ptae to a distance equal to about 
15 twice the wall tfdckrcss of tfie tube. The tool, 
buHcated generally by 10, fctdndet a forward 
body part 11 teniiinating in a bearing surface 
12 which, when the madrine is in use, is held 
hrinly agaxnst die part of tribe plate tfip ^ r 
20 face 5 which snnounds die tube end 4. A 
mandrel 14 mounted in die body part 11 ex* 
tends artafiy beyond the bearing surface 12 
and at the commencement of the expanding 
ope r ation lies in the initial position shown 
25 in Figure 1 in which it extends into the tube 
1 to a point beyond due tube ptsfie 3-. At Its 
inward, or forward end die xxiandrel 14 Is 
fun ued with an enlargement or head 15 ad- 
joining a part 16 that tapers rearwardry to a 
"SB~- csSDihkBl part 17 beyond which a part 18 
of rfc^ mandrd is screw-threaded into an 
- operating rod 19 which is coupled to the pis- 
ton of an hydraulic power device (not shown)* 
■Ajzg&op of four complementary expanding 
35 .. members 21 are sUdacly mounted on the 
.^tapered mandrel pact 16 and may be moved 
^faaoriawafifflied position shown in Figure 2, 
. ^ sa^vMch ^ip 1 ™* parts thereof foiiu a com- 
— pV*^ ring-dike tribe expanding; surface 22» to 
40 staggered position shown m Figure 1 in 
~widcri~one apposed pair of the members 21 
. is-effs et rearwardjy of the other pair so that 
^ihftjpveraH radios of each member is reduced. 

—.The four members 21 are held together and 
45 to tine mandrel by a hefioal spring 24 that 
encircles part-cyii odrf ca r sections 25 of the 
four rnernbers* 

Snrhrhiy tnounted on die cylindrical part 
17 of the mandrel is a movable atop 30 hi 
50 the form of a robe length having a c^drfcal 
rearward portion: 31 which is a sliding fit on 
the mandrel part 17 and a flared forward 
part 32 of such dfaiirter at its forward end 
that it engages* the two rearmost c^vftmlfag 
55 members 21 when they are at die rearward 
end of the tapered part 16 of die rnandreL 
Secured to the rearward end of die portion 
31 is a boss 3* formed with a drcumferen- 
tfauy extending radial shoulder 34 that faces 
60 rearwardry of the mandreL Mounted on ajbe 
bodV port 11 are catch means in die form 
of OTtr phmgers such as the plungers 36 so 
arranged as to be sBdabfe radmlty and being 
biassed inwardly by springs such as 
65 springs 37. These gungers ere arranged 



to engage die boss 33 and are so 
shaped at their inward ends that they 
restrain rearward movement of the shoulder 
34 past the phmgers only tmtA die axial force 
on the stop 30 exceeds some predetermined 70 
value. 

^ Also mounted on the body part 11 is a 
circular row of eight tube end belling de- 
ments 40 so guided in the body part 11 as 
to be capable , of radial movement only and 75 
biassed by springs such as springs 41 inwardly 
into engagement with the scop 30. The inner 
side of each element 40 is provided with an 
indiaed surface 42 complementary to the 
flared forward part Vl of the stop 30 so that 80 
as the part 32 moves rearwardry past *he de- 
ments 40 they are moved outwards in a radial 
direction. Each element 40 h formed with a 
forwardjy extending tongue 44 arranged to 
extend within t he tube end 4 but of such 85 
length that its forward end la spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tubal. 

To carry out the expanding operation^ the 90 
tool 10 is brought into position opposite the 
tube end to be expanded and the mandrel 
14 Imfiffd into the tube to the position shown 
in Figure 1> so that the bearing wirf<Kte 12 
engages die tube plate face 5, the stop 30 95 

being set with its shoulder 34 fcrwanHy of- 

the phmgers 36V the expanding members 21 
being towards die r e ar ward end of the tapered 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 
the forward end of the stop 30. 

The mandrel 14 is now drawn rearwardry 
through the tool body , part 11 by operation 
of the hydraulk power device so that the ex- 
panding m e mb er s 21, which are held against 105 
axial movement with the mandrel 14 oy die 
stop 30, are caused to move outwardly into 
myyfrfffr with and to expand the part of tribe 
1 which lies immediately outside die cnbe 
plate ?. As tins takes place das forward pair 110 
fit the members 21 move slightly rearwardry 
bud alignment with she other pair of the mem- 
bers ZL 

Once die head 15 of the mandrel 14 comes 
into contact with the expanding members 21 115 
force is transmitted directly from the mandrel 
to the stop, which is caused to move in a rear- 
ward direction so that the phmgers 36 of the 
catch means ride over the shoulder 34. The 
expanding members 21 and the stop 30~move 120 
rearwardry with the mandreL die members 21 . 
effecting progressi v e e xpandi ng of die part of 
die tube 1 whkh fies wrdnrt the tube plate 3. . 

As the members 21 approach the inner face 
5 of the tube plate 3 the flared part 32 of 125 
the stop member 30 engages the inclined sur- 
faces 42 upon die eight belling elements 40 
and causes those dements to move outwardly 
radially so that their tongues 44 engage and 
beE outwardly the projecting inner end 4 of 130 
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£ £^ i^^ 631 ^ operation eufa when tribe mi engaging daunts which etc 



ta rt with the forward part of the eartacea 42, 
whereupon rearward movement of the mandrel 
nirtwe to the tool 10 is positively deeded. 

Tie tool 10 is now Teamed from the 
finished tribe, the mandrel returned to its for- 
ward position, the tribe -^p*™^ elements 
21 did along the tiered part 16 to ^err 
rearward poddons, and the stop 30 restored 
to its forward poshfaa. Hie tool may then 

^iP^ to *• « *** *> be expanded. 
The rrradime described is " 



~ - adapted to act 

Bpott a presefacted size of tribes tie diameter 
of the expanding surface 22 being appro- 
priately related tn ihe internal diameter of the 
tEfce. If desired the head 15 of the mandrel 
may be made adjustable axial*? of the mandrd 
«w as a atop adapted by Uniting 
arcvement of the «p»wfoig members T ttdfly 
of eke tapered part of the mandrel to deter- 
* effiectbe oUanaeter of the expanding 
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member* daring the expanding cperatwaL , and 
the position of the stop being adjustabb per- 
mits tTanattoa of that e«e<^diJmMter.TOierj 
&er^ ISfa aiiaiiy toVusrf^&feadvai^ 
tageros to adopt a ristan^ over- 

1. P rocess for die seeming of s tnhe end 
**™» a tribe hofe in the tribe plate, which 
oomm^ expanding a part of the tnbe into 
add-tight contact with the waH of the tribe 
» ****** Engage of a tribe ex- 

35 panning member through the said part of 
t ???* c "5* rfmnltaneoady as a consequence 
of the pnflingKwt effecting beffing of the 
month of the tree end of the tribe into con- 
tact with the face of 4e tribe plate. 

2- Ato*e end expanding tool ratable for 
me expanding of a tribe end within a^ribe 
bofeinatdbe plate, wherein withdrawal means 
are provided for die foodbfe pnffln^ont from 
~ the tribe end of tribe expanding means 
adapted daring withdraws! to expand die part 
of the tribe within the tube hole, and the 
withdrawal means are arranged <fanfag with- 
drawal to operate beimg means^SS efflect 
beffing of the free end -ef the tribe, 

3 ; ^P 01 98 ddncd fa Chdm 2, wherein 
wt befiing means comprise a areolar row of 
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withdrawal of the <?rbe expanding means and 
soeffect beffing of the ttteend! 

4. A mol as daimed in Oaam 3v wherein 
fht tube expanding means ftrfartc a phnafity 
of expanding members fitted about the peri- 
ptayj of a tiered part of the length of a 
rmndrel whkh is mserocbk nxiaHy into the 
tnbe to be rrpanritd and forms part of the 
WWittw^means, stop means are arranged 
to Be wiring the tube to be expended at a 
rowa rd inrtim position, catch mean s axe 
arranged to restrain outward movement of the 
2? mcaps ***** faMai poertkm unless 
™eogwxgd force en the stop means exceeds 
a predetermined TOfae, the atop means being 
arranged to restrain outward axial m w e a w m 
of the said members upon outward movement 
gjg tnandrel only antk die force exerted 
«««wt^ 

cod engag ing elements are arranged for en- 
gagement by inclined surfaces On the stop 
means whereby upon the rnandirl inowng the 
e x p a nding m eans and thus the stop means in 
aniontward direction through an appropriate 
distance a part of the tribe that extends beyond 
|j* tube plate is engaged and belled ont by 
tne ocfilng means. 

5 " A M claimed in CSahn 4, wherein 
the expanding members ere held in dose coo- 
ta ct with the tapered part of the mandrel by 
a enenmacrfting spring 

6„ A tool as damned in Oahn 4 or Chhrt 
5, wherein a ctro provided on the mandrel is 
adapted by touting movement of the expands 
5? member* axiafiy of the tapered part <* 
the manckd to determine the effective dia- 
nreter of the expanding members dnring the 
expanding operation, aid the pes^km of the 
stop h adpatribte to permit vadarion of that 
effcutie diameter. 

7. A tnhe end expanding tool arranged and 
yqfe dto PB« te sribstantiflfiy as described 
hereinbefore with reference to, and o onstrnc ted 
substantially as sbown lo, the accompanying 
drawings. 

Rir the AppSdnrts. 

A. C FRICB, 
Chartered Patent Agent 
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Lejjnro^m fe^a: Printed for H*r Maj«rfj»s Stationary Offio* by ihe Ocmxier Pw».-1857. 
Pahfiahad at tta Patent Offloa, 25, Scmth^q^ Bna^Sndan, W.O^, W wS 

copSaamaybaoWained. 
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